Evaluation of the pyroantimonate method for detecting intracellular calcium localization in smooth muscle fibers by the X-ray microanalysis of cryosections.
The validity of the pyroantimonate method, which has been used for detecting intracellular Ca localization and translocation in smooth muscles, was examined by making cryosections of the relaxed anterior byssal retractor muscle (ABRM) of Mytilus edulis at various stages of procedures for preparing ordinary Epon-embedded sections and determining the elemental concentration ratios of the pyroantimonate precipitate, localized along the inner surface of the plasma membrane, with an energy dispersive X-ray microanalyzer. The concentration of Ca (relative to that of Sb) in the precipitate stayed constant after the procedures of fixation, dehydration and Epon-embedding, while the concentrations of K, Mg, Na and Os showed their respective characteristic changes after the above procedures, being lower than that of Ca in the Epon-embedded sections. The presence of Ca in the precipitate was also demonstrated with an electron energy-loss spectrometer. The localization of Ca underneath the plasma membrane was also observed in the cryosections of the ABRM fibers prepared after mild fixation with acrolein vapor without using pyroantimonate. These results indicate that the pyroantimonate precipitate serves as a valid measure of intracellular Ca localization.